The aim of this study is to assess the effect of yoga exercise on the anthropometric parameters and metabolic parameters in individuals regularly exercising yoga as well as to assess the possible impact on cardiovascular risk prevention. The study sample composed of two groups: A (57 healthy control) and B (61 subjects exercised yoga). For each group were measured: blood pressure, body mass index (BMI) and laboratory values of total cholesterol, triglycerides, high density lipoproteins (HDL) and low density lipoproteins (LDL) cholesterol, glycaemia and insulinemia, homeostasis model assessment of insulin resistance (HOMA-IR) and quantitative insulin-sensitivity check index (QUICKI). BMI was significantly lower (p= 0.005923) in the group B (yoga). We found an impact of yoga on the homeostatic indices HOMA-IR and QUICKI and it mens significantly lower value of systolic blood pressure (p= 0.043543) and LDL cholesterol levels (p=0.008714).
INTRODUCTION
Owing to the intensive interdisciplinary co-operation between the respective medical fields the mortality rate from cardiovascular diseases has been significantly reduced. However, cardiovascular diseases remain the most frequent cause of death in adults, account for most sick leaves, incur significant financial burden from treatment and prevention, and continue to represent a major health and social-economic problem not only for the developed countries (1) .
For a very long time the causality between some nosological features, such as hypertension, obesity, diabetes mellitus (DM), dyslipidemia and some others, and the development of cardiovascular diseases has been known. Vascular disease is here the main cause of morbidity and mortality, and accelerated atherosclerosis is responsible for about 80% of mortality and for about 75% of hospitalizations (2) . The cost of cardiovascular diseases in European Union is estimated to be as high as 169 billion Euro early (3) . There is a need for efficient primary prevention that specifically focuses on the risk factors (RF) influencing the onset of such diseases. The most significant role here is assigned to the risk factors linked with the metabolic syndrome (MS). The impact of changes in diet and, in particular, in the physical activities has been demonstrated by a number of studies. For example, Ivy correlated the relationships between hypokinesia under genetic pre-disposition with the development of insulin resistance (4) .
Regarding the strong influence of psychosocial factors on the development of MS and cardiovascular diseases (CVD), on the key role of activation of sympathetics in the pathogenesis of insulin-resistant conditions, on the ability of regeneration and restoration of changes resulting from MS, the mind-body therapy represents a considerable potential in the prevention and treatment of cardiovascular diseases (5, 6, 7) . In this respect, yoga enjoys a special status. It is the oldest known system of personal development covering the body, mind and spirit. There are only a few studies in international literature documenting the positive impact of regular yoga exercises on the CVD RF. The studies demonstrate that regular yoga exercises regulates arterial hypertension and improves cardiac performance, positively affects insulin resistance, abdominal obesity and improves type 2 diabetes mellitus, normalizes lipid profile, modifies coagulopathy and oxidation stress through balancing the sympathetic and parasympathetic tonus, positively affects certain anthropometric parameters and improves many other clinical parameters (8, 9, 11) . Also yoga has a potential impact on posture and stability control which is a process of maintaining balance and position of the body and its parts in a constantly changing environment. It is an important regulatory mechanism of the body, because it precedes movement, is upon the completion of which this system tries to maintain the body position (10) .
The objective of this study is to assess the effect of yoga exercise on the anthropometric parameters : body mass index (BMI), metabolic parameters (glycaemia, insulinemia, LDL and HDL cholesterol,) and the homeostatic indices homeostasis model assessment of insulin resistance (HOMA-IR) and quantitative insulin-sensitivity check index (QUICKI) in individuals regularly exercising yoga for more than 1 year and to compare these parameters with the standard population without any apparent signs of insulin resistance.
SUBJECTS AND METHODS
In present study the subjects were divided in two independent groups. All subjects signed an informed consent prior to their entry into the study.
Group A contained 57 biological sample of the population subjects (29 women, 18 men, average age 50.93 SD 9.58) without clinical or metabolic signs of insulin resistance and the subjects were selected randomly out of a larger set of patients monitored by practitioners to ensure the study groups are consistent in terms of age and sex. This group included subjects who have not been treated yet for any chronic disease; however, their lab results subsequently showed deviations from physiological values.
Group B comprised 61 subjects (43 women and 18 men, average age 48.6 SD 11.6) who regularly, twice a week, exercised yoga for longer than 1 year.
The subjects in both groups were not on any special diet and observed their regular eating habits.
For each subject, the following parameters were measured: blood pressure, BMI and laboratory values of total cholesterol, triglycerides, HDL and LDL cholesterol, glycaemia and insulinemia. The values of glucose and insulin concentration were used to calculate HOMA-IR and QUICKI.
The HOMA-IR was calculated according to the homeostatic mode as (12, 13, 14) : HOMA IR = insulin fasting ( IU/ml) x glycaemia fasting (mmol/l) / 22.5.
QUICKI was calculated according to formula: QUICKI = 1 / [log insulin fasting ( IU/ml) + log glycaemia fasting (mmol/l) x 18.182
Statistical evaluation was done using the programme Statistics version 6.0 for analysis of the means, medians and standard deviations. T-test was calculated to determine statistical significance (p < 0.05) in clinical and biochemical characteristics.
RESULTS
We have demonstrated statistically lower values of glycaemia (p = 0.017164) and insulinemia (p<10 -6 ) in the group of individuals exercising yoga for more than 1 year. We have also demonstrated a statistically significant difference in values of homeostatic indices HOMA-IR (decrease) and QUICKI (elevation) in a group of individuals exercising yoga (p<10 -6 ). (Table 1 ,2). Comparing the individual parameters in both groups using sex as a parameter of comparison, in men, group B-yoga subjects, was significantly lower BMI, systolic blood pressure, insulinemia, LDL cholesterol and both homeostatic indices HOMA-IR and QUICKI.
A C T A M E D I C A M A R T I N I A N
Comparing women from both groups A and B we found in group B only a statistically significantly lower insulinemia and significant difference in both homeostatic indices HOMA-IR and QUICKI. We have not found significant difference in systolic blood pressure, LDL cholesterol and BMI as in the group of men (Table 3) . 
DISCUSSION
There is rather limited number of studies analysing the impact of yoga exercise on CVD RF. Most studies were carried out in Asia.
The results of our study confirmed the positive effect of regular exercise not only on the anthropometric parameters, where in the group of yoga men the BMI was significantly lower (p= 0.005923), but also on the homeostatic indices HOMA-IR and QUICKI demonstrated a decrease in risk factors for CVD in patients who exercised yoga through reduction of glycaemia, cholesterol, triglycerides, improvement of subjective condition and the quality of life and reduction in blood pressure. They also demonstrated reduction in catecholamine levels, reduced sympathetic tonus and oxidation stress (15) . Our study also demonstrates significantly lower value of systolic blood pressure in men (p= 0.043543). Therefore, it is possible to agree with the studies carried out by other authors that yoga exercise may be recommended as an efficient, non-pharmacological, safe and not so difficult way to significantly reduce hypertension, primarily in men (9, 16) .
Simple fasting methods to measure insulin resistance, such as the homeostasis model assessment (HOMA-IR), and quantitative insulin sensitivity check index (QUIC-KI) methods, have been widely promoted for studies, because of the possibility of evaluating insulin sensitivity from the levels of glycaemia and insulinaemia with the help of the homeostatic indices HOMA-IR and QUICKI which is for use in general practice (17, 18) . The significant difference in the glycaemia level (p= 0.017164), insulinemia (p<10 -6 ) and homeostatic indices calculated based on these values HOMA-IR (p<10 -6 ) and QUICKI (p<10 -6 ) may be seen very positively as they indicate the protective effect of yoga exercise against the development of insulin resistance or metabolic syndrome. These results are in compliance with a similar monitoring by Bijani (2005) , which demonstrated a decrease in glycaemia and adjustment of total cholesterol, LDL cholesterol and HDL cholesterol already after a 9-week yoga course (10) .
Our study demonstrated a significant impact on LDL cholesterol levels (p=0.008714) and BMI (p=0.007105) for men, in women the difference was not statistically significant. The possible explanation is, that men exercised more frequently and for more years than women.
We have demonstrated statistically lower values of glycaemia and insulinemia in the group of individuals exercising yoga for more than 1 year. We have also demonstrated a statistically significant difference in values of homeostatic indices HOMA-IR and QUICKI. Based on these outcomes we consider yoga could be a suitable physical activity and may be recommended as an efficient, non-pharmacological, safe and not so difficult ways to prevent cardiovascular diseases. On the other hand, the authors are aware of the fact that the positive effect of regular yoga exercise may also be influenced by a different diet and lifestyle of individuals regularly exercising yoga and they recommend to focus on further studies in this area.
